Introduction Limited data are available on the impact of hypertension in the different regions or urban areas in Italy. Aim To evaluate hypertension prevalence and control among adult outpatients followed by general practitioners (GPs) in different regions and macro-areas in our Country. Methods We retrospectively analysed data extracted in 2013 from the national GP Health Search-CSD database and stratified into three groups, depending on their own regions (North, Center and South). Hypertension prevalence was estimated within the overall population sample of adult individuals, whereas control was assessed in hypertensive outpatients. Hypertension diagnosis was defined according to International Classification of Diseases 9. Clinic blood pressure (BP) levels were measured according to European guidelines. BP control was defined as BP \140/90 mmHg. Results Data from 940,806 individuals (52.0 % female) were scrutinized, among whom 363,324 (38.6 %) subjects were residents in the North, 276,643 (29.4 %) in the Center and 300,839 (32.0 %) in the South. Overall hypertension prevalence was higher in North (36.8 %) compared to South (33.8 %) and Center (29.3 %). Controlled BP levels were more frequently registered in the South (66.3 %) compared to Center (60.7 %) and North (55.6 %). In all these areas, prevalence and control of hypertension were higher in female than in male individuals. Conclusions The present analysis demonstrates relevant differences in hypertension prevalence and control among different macro-areas and regions in Italy. Such analysis may be useful for promoting strategies aimed at ameliorating hypertension control at local levels.
Introduction
In the recent years, the clinical management of hypertension has been markedly improved by the widespread application of innovative technologies for medical assistance, high-definition diagnostic tools, and integrated and well-tolerated therapeutic strategies [1] [2] [3] . All these items have lead to a substantial rise in hypertension awareness and control in the setting of general practice, worldwide. In particular, the use of electronic supports for the clinical assessment, storage and sharing of medical records from individual patients has demonstrated to be a powerful tool for improving physicians' management of major cardiovascular risk factors, including hypertension [4, 5] . It should be also noted, however, that despite these advantages, the overall prevalence of hypertension in the world has been continuously and progressively raising over the years and that control of high blood pressure (BP) remained unacceptably low in various Countries, including Italy [6] [7] [8] [9] .
Over the last two decades, several observational studies and clinical surveys on hypertension have consistently and independently reported its high prevalence and the relatively low rates of BP control in different regions and clinical settings in our Country [10] . Although generated from a relatively large sample of patients, these analyses derived from specific cohorts of hypertensive outpatients or from large databases from the general population in selected local areas, and the possibility to extrapolate these findings to the whole national territory was uncertain [10] . In addition, limited data are available reporting different distribution and treatment of hypertension in various regions or urban areas in Italy [11] [12] [13] . In spite of this somehow disappointing levels of recording, this approach based on the systematic and periodical assessments of the disease features, has progressively manifested as a potentially important source to monitor trends in hypertension prevalence, awareness and control in the Country [14] [15] [16] . In addition, this is of key relevance for planning educational and therapeutic interventions aimed at ameliorating the clinical management of this condition in the setting of clinical practice [17] .
In our Country, all adult citizens are registered with a general practitioner (GP), and nowadays a large proportion of GPs has routinely adopted electronic supports and automated databases for both clinical and prescriptive purposes. Among these databases, the Health Search Database is widely used by Italian GPs, and currently contains data from over 700 GPs distributed throughout the national territory. A previous survey on this database, performed with data extracted in 2003, showed that prevalence of hypertension was about 20 % of adult individuals, and that BP control in this population was about 39 % [18] . A subsequent analysis form the same database, extracted in 2013, demonstrated that both hypertension prevalence and control have been raised to about 26 % and the much rewarding level of 61 % of adult outpatients, respectively [19] . Though this higher rate of attained BP control represents a noticeable clinical achievement with several potentially relevant public health and socio-economic consequences, this appears still far from the proposed ''Objective 70 %'', based on the assumption that it is already a reliable target in randomized controlled clinical trials [20, 21] . This is the proportion of treated controlled hypertensive patients to be achieved within 2015 according to the recommendations from the Italian Society of Hypertension (SIIA) in collaboration with the Italian Society of General Medicine (SIMGE) and other scientific societies [22] . In line with this purpose, detailed analysis of regional and local distribution of hypertension across the national territory may provide further information for implementing strategies aimed at further approaching or achieving this ambitious goal.
For these purposes, the present study has been designed for evaluating hypertension prevalence and control from the same GP database extracted in 2013 [19] , and stratified into three different macro-areas (North, Center and South) of Italy. This analysis will provide updated information on potential differences for the clinical management of hypertension among these areas, in order to drive better future interventions for improving BP control in some selected regions of our Country and reduce the burden of hypertension-related cardiovascular disease.
Methods

Study Design and Data Source
The methodology of the study has been previously described [18] . Briefly, in 2013 we extracted information from the Health Search Database, an Italian GP registry that includes clinical data provided by computer-based patient records of a selected group of GPs distributed across Italy. This database contains patients' demographic details that are linked through the use of an encrypted patient code with their own medical records (diagnoses, tests, and tests results), drug prescription information (medication name, date of prescription, and number of days' supply), prevention records, hospital admission, major cardiovascular and non-cardiovascular events and death.
Italian GPs using Health Search Database voluntarily agreed to collect patients' information and to attend specific and repeated training courses for data measurement, entry and management. To be considered for participation in the present survey, all GPs were required to meet ''up-to-standard'' quality criteria related to the levels of coding, prevalence of predefined diseases, mortality rates, and years of recording. When this study was initiated, about 700 GPs, homogeneously distributed across all Italian regions, reached the up-to-standard quality criteria. At the time of the current analysis, the total number of adult patients aged 18 years or older included in the database was 940,806 individuals during the year of observation.
All clinical data were recorded according to the current standard of care, and were rendered anonymous by the GP who cared for the individual patients [18] . For these reasons, consent from patients or approval by an ethical 
Hypertension Prevalence and Control
As applied in previous analysis from the same database [18] , diagnosis of hypertension was defined according to International Classification of Diseases 9 in the presence of at least two BP readings performed at the GP clinics in two different occasions, according to recommendations from European guidelines [2] . Control of hypertension was defined as the proportions of hypertensive patients with BP levels less than 140/90 mmHg.
Statistical Analysis
Dichotomous variables were expressed as proportions among either overall population or specific subgroups of hypertensive patients, when appropriate. All data were reported into a computerised spreadsheet (Microsoft Excel, Microsoft Office, Microsoft Corp, Redmond, Washington, USA), and then statistical analyses were performed. All calculations were generated using SPSS, version 20.0 (SPSS Inc., Chicago, Illinois, USA).
Results
General Characteristics of the Sample
Distribution of male and female individuals among different regions and macro-areas of Italy are reported in Table 1 . In the overall population sample of 940,806 adult individuals, 363,324 (38.6 %) subjects were residents in the North, 276,643 (29.4 %) in the Center and 300,839 (32.0 %) in the South of Italy. In all these areas, proportions of female (n = 489,845; 52.0 %) were higher than those of male (n = 451,055; 48.0 %) individuals.
Hypertension Prevalence
Prevalence of hypertension was higher in North (n = 87,139; 36.8 %) compared to South (n = 79,983; 33.8 %) and Center (n = 69,335; 29.3 %) of our Country (Fig. 1) . In particular, the diagnosis of hypertension was more frequently reported in female (n = 126,184; 25.8 %) than in male (n = 110,272; 24.4 %) individuals in all macro-areas and regions, with the only exceptions of some selected regions in the northern areas of our Country (Electronic Fig. 1, online available) .
Hypertension Control
Control of hypertension was higher in the South (n = 21,364; 66.3 %) compared to the Center (n = 18,485; 60.7 %) and the North (n = 33,999; 55.6 %) of Italy (Fig. 2) . Also in this case, proportions of hypertensive outpatients with normal BP levels were higher in female (n = 34,689; 60,9 %) than in male (n = 27,706; 60.3 %) individuals in all macro-areas and regions (Electronic Fig. 2, online available) .
Discussion
The systematic assessment of hypertension prevalence and control represents a powerful and cost-effectiveness tool for planning preventive strategies, aimed at reducing the burden of hypertension-related cardiovascular diseases. In fact, the analysis of the disease trends over time periods and countries may provide relevant information on the effectiveness of health care policies and of interventions applied by the care providers at different clinical areas and settings. In addition, such analyses may also provide useful insights on how effectively the therapeutic strategies have been applied and what could be the expectation in terms of incidence of hypertension-related cardiovascular complications in the near future.
In the past, systematic and comprehensive analyses of national data on hypertension prevalence and control in the general population or in specific high-risk subgroups of hypertensive patients were very limited or referred to relatively small population samples in our Country [24] . In the recent years, this gap has been largely filled by several independent observational studies and clinical surveys, performed both in specific cohorts of hypertensive outpatients and in the general population, which reported high prevalence of the disease, relatively poor awareness and, mostly, very low rates of BP control in treated hypertensive patients [25, 26] . These findings highlighted the need of developing and improving strategies for ameliorating the BP control rates. Nevertheless, it was only in the last few years that more comprehensive analyses of observational studies on databases clearly showed that proportions of patients with controlled BP ranged in the best case around 30 % in Italy [10] . This dramatically poor control of hypertension has prompted the need for multi-dimensional and integrated interventions aimed at improving BP control, at both national and local levels.
The present analysis has been designed for this specific purpose, which is to provide updated and comprehensive data on hypertension prevalence and control in various macro-areas and regions of our Country, in order to analyse the disease trends at both national and local settings, as well as to realize specifically designed educational and therapeutic interventions for ameliorating the clinical management of hypertension in Italy. Although such analytical approach may present some intrinsic limitations (observational, retrospective, descriptive analysis of data extracted from medical database), the main findings of the study highlight some interesting points that deserve some discussion.
First of all, the present analysis is based on the largest and most updated database of Italian GPs, involved in the clinical management of hypertension and distributed across the whole national territory. This represents a unique opportunity to analyse how hypertension is prevalent and how it is managed in different areas of our Country, highlighting some potential discrepancies between attained and achieved rates of BP control among various regions and macro-areas. In this view, our findings are consistent with previous observational studies performed in our Country and in relatively limited study samples [11] [12] [13] . Although these studies have been performed in hypertensive outpatients in different clinical settings, including both GPs [11] and specialized centers [12, 13] , they all reported a higher prevalence of hypertension paralleled by lower rate of control in the southern regions compared to other ones. These findings may have potential clinical relevance, since these trends do not seem to be related to a lower number of antihypertensive medications, yet to a substantially higher prevalence of concomitant cardiovascular risk factors and comorbidities in those outpatients living in the South compared to those living in the Center and in the North of Italy [11] [12] [13] . It should be also noted that the highest proportions of BP control observed in our analysis have been achieved in some specific regions of our Country, in which strong and consolidated partnerships between GPs and specialised centers have been applied for years with the specific aim of ameliorating hypertension management and control [16, 27] . These partnerships were predominantly based on web-based platforms [28] and networks [29] , which allowed clinical data sharing and treatment optimization based on diagnostic and therapeutic algorhythms developed according to the recommendations from European guidelines [2] . Such approach applied to the general medicine and supported by the widespread diffusion of reference centers and excellence centers for hypertension management and control [30] , may represent a key element for improving BP control and reducing the burden of hypertension-related clinical consequences at both national and local levels [1] .
As a final consideration, the present analysis also includes for the first time predominant proportions of female individuals compared to male subjects, showing that women have higher prevalence and control of hypertension compared to men in above all regions and macro-areas. There was only large cross-sectional study, performed in Italy with the same purpose of assessing hypertension prevalence in female individuals [31] . This study included 18,326 women aged between 46-59 years, consecutively seen by 302 GPs distributed across all national territory, and reported a slight but significant increase of hypertension prevalence in postmenopausal women compared to pre-and peri-menopausal ones, even after adjusting for confounding factors [31] . In this study, however, no information was available on hypertension awareness and control; in addition, younger and older women were excluded from the analysis as per protocol [31] . Indeed, our study includes a larger sample of women, covering the whole spectrum of age classes and regions, thus providing an actual glimpse of how hypertension is prevalent and how it is managed by Italian GPs in female, as well as in male individuals.
Potential Limitations
As discussed in the previous analysis from the same database [19] , there are some potential limitations that should be acknowledged. First of all, this is a retrospective analysis of data extrapolated from the GP database with the specific purposes of assessing hypertension prevalence and control, thus the reported prevalence and clinical features of the disease may relatively differ from those observed in the general population, since only patients included in the same database with a recorded diagnosis of hypertension have been considered for the present analysis. Secondly, the lack of information on type and dosage of different cardiovascular and non-cardiovascular drug therapies may represent a major drawback of the study, since it does not allow to verify whether the observed BP control rates have been obtained under pharmacological or non-pharmacological therapies, as well as the potential impact of either monotherapies or combination therapies on BP control rates.
Conclusions
The present analysis demonstrates relevant differences in hypertension prevalence and control among different macro-areas in Italy. In particular, prevalence of hypertension was higher in North, whereas control of hypertension was more frequently registered in the South compared to other areas of Italy. Of relevance, in all regions and macro-areas, proportions of hypertensive patients with both measured and controlled BP levels were higher in female than in male individuals. Such analysis, which reported updated information on distribution and clinical features of hypertension across the whole national Country, may be useful for promoting strategies aimed at ameliorating the clinical management and control of the disease at both national and local levels in Italy.
